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EVALUATION TRST OF ANTISSIZR
CONPCURD
FCOR TARX AND VSHICLE APFLICATION

Rsport ¥o. DP3-252
Dates of Test: & October 1959 to & May 151

ABSTRACT

The test antiseize compound (¥, I L. 15-13-2) vas spplied to steel
mating parts on an 59 armored personnel carrier, and the vehicle wus
operated 3090 miies, This coopound did oot meet the standards necessary
for acceptance,

A second test antiseize compourd (F.I.L. 15-13-2A) vas spplied to
steel pating parts on & TOSES tank, and the vehinle vas operated 2054 miles.
{Wnen not vteing operated, the vehicle ves parked in an open ares, exposed to

the effects of adl types of weather,) This covpound did not reet the
standarsds ary for sccep .
A
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1. INTRODUCTION

There has been a neced for a coating that will aid in the disassembly of
mating steel parts that are prone to seizurs due to producte of corrosion,
Such conditions nave been found betvesn the torsion bar serrations and rnchor
block, bvetwesn track pins and end connectors, sprockets and hubs, hubs and
drive shafts, compensating arm spindles and hull, etc, , of tracked vehiclas,

Two antiseize compounds were received at Aberdeen Proving Ground for
testing to determine if they were capable of assisting in the ease of
disassembiy of mating steel parts, of preventing seizure and corrosion, and
of supplying a measure of lubrication (see Appendix A),

2., DESCRIPTION OF MATERIEL

The bese stock of both the F,I.I. 15-13-2 and F,I.L, 15-13-2A antiseize
compounds contains teflon and gzinc chromate, The diluent for voth is methyl
«oobutyl ketone (MIBK), TT-M-268, These base stocks were each mixed with the
dilvent until they were at brushing consistency and then applied to parts of
the vehicles - the F.I.L, 15-13-2 to the M5S and the F,I.L., 15-13-2A to the
TY5E8 - in accordance with the manufacturer's instructions (Appendix A).

3. DETAILS OF TEST

3.1 Procedure = F. I L, 15-12-2 and Carrior, Personnel, Full-Tracked,
Armored, ) 0. 356

The vehicle was portially disassembled, and the antiseize compound
was applied to the following steel mating paris on the right side of the
vehicle (for mixing and application instructions, see Appendix A, pages A-T
and A-8): '

a. Torsion bars serrated end (road wheel side),

t. Sprocket hub flange,

¢. Track pins,

d&. Truck pad nuts,

e. Bhock pins.

. Compensating idler link pins,

g Compensating idler adjusting screw (threaded end),
h. Compensating idler o.dJus"l':ing ;\crev (eye).

i. Compensating idler adjusting screw (arm).
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Yonicle operation is swmnrized in able I.

‘tle I, Vehicle Oparation

Gravel
Churchville cross-country
Migcellaneous

Total

3.2 Results - F.LL. 15-13-2 and 159

3.2.1 General. An ipitial inspection of several cocponent parts of the
M59 ARC ccated with the F.IL L. 15-13-2 antiseize cocpmvnd vas rade after 209%
=iles of service. These vehicle coxponenta consisted of the corpensating
idler 1link pin, torsion bar, shock absorber, ard one treck pin, The fromt
1ink pin vas rexoved easily tut was beavily vorn; there wvas scoe compound
reraining on the pin, The shock absorber was readily separated frozm the
tapered pin, Although the track pin was easily reroved, the compe~nd hed
rubbed away froz the area in comtact with the pin, The torsion-bar serrations
still retained some cozpound, dut the compound was flaking avay froc the
surfaces of the serrations., These P ts vere T hled vithout
eaddivionzl coatings cf the antiseize coopound and vehicle operation continued,

3.2.2 Torsioz 3ars. AL torcion dars trested with P, I L. 15-)3-2 anti-
seize compound were rercved after 3090 miles of operation. In additicm, for
Jorparisoa purpeses two of the untreated torsion bars in the left side of the
vehicle were removed., These cooperison bars hsd besn reasserdled dry when the
test anvisexze compound vas applied 4o the serrations (rvad wbeel end) oz the
torsion bars on the right side of the vehicls, Difficulty was encountered
when atterpting to remove each of the antiseize~trevatad torsfon bars. A
standard Tee bazmer would not repove these torsion bars. They were all reroved,
except Fo, 1 xight, using moderate 4o heavy blovs with a slide hamoer, There
ves & slight trace of the cocpound remaining in the serrations on ald of the
antiseize-treated torsion bars, Xucber 1 right torsicn bar wes frozen and
could not be rezoved with a slide harmer, A portable portopower wvas used to
rexove this bar, Inspection of the serrations revealed evidence of cocpound
rezeining on the serraticus. The two noutreatsd torsion bars were readily *
rezoved with & Tee haroer,

4

3.2.3 Sprocket Bub Flange. Both the +4

antise
nontreated sprocket were easily removed froz b
approxirately the same amount of effor:,

ize-treated sprocket and the
eir respective hubs, wvith
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3.2,% Track Pins, Forty-two TJlE3 track pins were coated with
F.ILL. 15-I3-2 antiseize corpound, while 10 pins were wiped dry and the
recsiring 20 pins were left in the ‘'as-received! conditioz (i.e., with
the camufacturer's standard preservative compound on thenm), The as-
received track pins wvere still coated with their original preservative
at the coopletion of the test anl were easily repoved., These pins did
not shov any evidence of corrosion and only mincr wear, The ten dry
pins vere moderately corroded and slightly worn. These pins wvere harder
€0 recove than the as-received pirs; nope of these pins vas frozen, Out
of k2 pins coated vith the antiseize cozpound, eight vsre frozen, To
rexove onz of the frozen pins a bydraulic press was used amd a foree of
approxirately nine tons applied, This pin could not be recoved with efther
& portopower or & hydrsuljc pre'ss,” end it was necessary to cut a portica of
the pin awvay to free the portopover adapter (for extruding track pinms),
which becams frozen to the pin when the bushings were drawn into it. Ko
atterpt vas rade to hydraulically press out the rermining seven frozen pins.
Table II su—arizes the degree of effort required to rexcrve the track pins,

Table II. Degree of Bffort Required to Rexove Wrack Pins
{Those pins unaccounted for had frozen pin mits
or wvere not considered in the sazple.)

Bffort to Break Iocose
Normel

Method of Less than to
Treatment and Sarple Size Yormal Normxl Severe Frozen

Antiseize (¥.LL. 15-13-2) treated pins (k2) 3% 8

Dry pins (no preservative) {10 2

Pins with Standerd Preservative (16) 1
(as-received conditicn)

3.2.5 Track Pad Buts. A1)l the track pad muts were rencved and
retightened with & torque wrench to 360 1b-f. Ten of ibrse peds were
treated vith the test antiseize compound prior to beirg torqued. In an effort
to Jeternine the effectiveness of the antiseize cozpouri after 3050 riles of
cperation, 25 treck pad mute were loosensd with & torque vrench to ascertain
the torgue required ¢o breax the nut loose and the prevailing torque after
loosening, The track pad mits were of the self-locking type and those treated
with antlseize cozpound showed po evid of any cozpound remmining. The
average torque requirsd to break loose the mits treated with antiseize com-
pound was 5000 in-1b, with an average revailing torque of 550 in-1b, ‘he
track ped nuts that vere not treated with antiseize cczpound were broken loose
at approxizately 3500 in-1b with an average prevailing torque of 400 in-1b,

3.2.% Cospensating Idler Woesl Link Bolt. Xo cozparison could te ==de
between the antiseize-coa *t and the noatreated boli since ta= rontreated
+ was frozen because cf dazage to the assezdly. The antigeize-treated

toit wzs easily removed, but there was no eviydence of cozpound reraining on




the pating surface of the bolt. It should be noted that this agserdly was
also damage, 8o that it is irpossible vo make a fair evaluation of the
cezpound, This sntiseize-treated bolt wvac removed sfter 209% piles of
service as discussed in peragraph 3.2.1.

.27 _Og-xnsati_xﬁ Idler Wheel Support Arm, This item vas originally
roated with antiseize compound, but upon inspection it vas noted
that most of the compound had flaked loose. There was evidence of con-

siderable dirt and corrosion on the arm, Removal of the assembly vas diffi-
cult with respect to degree of effort generally required for removal,

3.2.8 gng{ Idler Wheel Bye Bolt. The cocpensating jdier vheel
eye bolt is & 0 coopensating support arc and tratk-adjusting
nut, t of the cozpound had flaked loose from the eye, but there were
traces of sooe of the cozpound remmining, Iust vas duginning to form on the
rating surface of the eye. Antiseize compourd was stild present cn the
thres’+d porticn of the bolt, and usually this Wit is reaiily removed, as
was the case in this instance,

3.2.9 @%mtg Idler Wheel Link Arm. The cocpensating idler vheel
link arm is =a to the cotpensating idler wheel support arm. The link amn
had soze of the antiseize cozpound reraining in the areaz not exposed to dirt,
For comments on the comdition of the support arc refer to parsgraph 3.2.7.
There wvas considerable dirt and corrosicn cn the link arn itself and it vas
difficult to remore the link arm from the supporu arm.

3.2,10 Sbhock Absorbers. CIoth tne antiseize-treatad and zontreated shock
absorbers were readily brozen frox their respective pirs. The lower bearing
on all shocr absorbers was heavily vorn, and a consideradle amount of corrcsion
was preseat,

3.3 Procedure - F.ILI. 15-13-2A and Tank, Experipental, Full-Tracked,
79530, WA No. 9R1053

The vehicle vas partially disassezhled, and the antiseize cozpound was
applied to the following steel pating parts on the right side o2 the vehicle
{%or mixing and application instructions, see Appendix A, pages A-16, A-17
and A-18):

a, Track pins and bushings.
b. Track pad mts and studs.

¢. Shock absorder anchor pins, bushings and drackets,

4., Cozpernsating idler ancher pinm, buslain‘zs and brackels.




Torsion bar ends (road wheel end),

Torsion bar plugs and screvs,
Sprocket hud and final-drive flanges,
h, Engine compartment rear door hinges and pins,
i, Pender storage ccmpartment 1id handles and bushings,

This vehicle vas operated oply 20% miles; however, the vehicle, with
the antiseize compound applied, was exposed to the weather for 11 months -
from July 1960 to May 1961, Consequently, the results of the comparison
between antiseize -treated and nontreated components are not as definitive as
in the case of the M59 and F,I, L, 15-13-2 compound, Rurther, at the time of
the application of the campound to the T9S vehicle parts, the like parts on
the left side of the vehicle were not disturbed - that is, cleaned and
lubricated, To accurately coxpare the difficulty itered in di bly
of the coxpared parts on the right ani left sides of the vehicle, a porto-
pover vwith a pressure gauge and several torque wrenches vere used to
measure the effort required to break locse the various parts,

3.5 Results - P.I,L, 15-13-2A and !2@

3.5.1 Treck Pins apd Bachings, Both the test pins and bushings and the
pins and bushings coated wita the masufacturer's standard preservative
showed only minor wear, Howvever, the antiseiie compound bhad chipped and
flaked off t0 & great degree, leaving the pins unprotected, vhereas the
pins coated with the stardard preservative vere still so coeted, The
results, showing the greater effort required in disassemdling the antiseize-
treated parts, are summarized in Tadle IIT,

Table III, Amount of Effort (pounds force) Required
o Break loose Track Pins from Track Bushings

Track Pins
Antlszize
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3.8,2 Track Pad Ruts and Studs, The track pad nuts and studs treated with
antissize compound vere essier to break loose and remove than the nine not so
treated, However, the antiseize compound was begirning to chip and flake
avay, thereby leavirg the metal parts completely exposed, The rezults are
su=arized in Table IV,

Table IV. A=ount of Effort (ft-1b)
Required to Break Loose Track Pad Nuts

Track Pad Kuts
Antiseize Normal
140 175
130 135
133 130
135 185
140 195
150 195
155 170
1ns5 155

1 185
Average 136, 169,

3.5,2 Shock Absorber Pins, Bushings, and Brackets, The antiseize-treated
shock absorber anchor pins comnecting the shock absorbers to the roaa vhrel
arms required no effort to remove, However, the antiseize compound had
chipped and flaked off almost completely, thereby alloving the pins to rust
and beccme pitted. On the left side of the vehicle the rear shock absorber
had been rezoved, leaving only the fronmt, The archor pin congecting this
shock absorber to the rozd wheel arm bad been forced ipto the tushing at an
angle end vas bhinding, theredy cancelling out any comparison of break-avay
forces needed for disassembly. EHowever, this pin was still in good condition,
with po rustirg or pitting,

The antise{ze-treated anchor pins comnecting the shock adsorder to
toe vehicle hull required ruch more effort to break away than the one anchar
pin on the opposite side, 85 snown in Table V, These two treated anchor pins
vere ir the saxe conditior as the two rentioned above, However, the normal
anchor pin on the left side wvas also slightly rusty, dut not ¢o as great s
degree,

Table V., Amount of Rffort (pounds force) Required
to Break Loose Azchor Pin: .rem Eudl Bracket

Skock Absorber
Pin (Bncket!
Antiseize Formal
Front Pin T736 615
Rear Pin 1 -
Aversge 575.5 T
8




The antiseize compound epplied to the shock absorber bushings bad
flaked avay almost cozpletely, especially on the front shock absorber. Furtker,
one bushing was badly scored, and another wes rusty. On the left side cf the
vehicle, the bushings of the one shock ebsorber were norz.l, vith oy a slight
bit ¢ rust in one,

3.5 Cocpensatiny Idler link Pins, Bushings, and Brackets, The ‘notiseize-
treated compensating idler anchor pin required approxirately one-half che effort
to break it looss as Afd the stendard treated aachor pin (2320,73 povnds of force
vs, 5383,62 prurls of force - possibly a result of misaligmmest of tbe bushings
whea the standarc pin wvas inserted), Further, almost all of the antiseize compound
kad chipped and fiaked away, and the pin was rusty and pitted, & condftion oot present
on the porzal pin,

The bushing of the copersating idier arm still had most of the anti-
seize cpound present, although fisking, wvhereas the bracket bushing had alwost
noze left and was slightly rustz, ‘The bushing of the arm on the .eft sids vas
scored as 2 resvit of ceing izproperly when the pin was inserted, but it
vas clean, The bracket bushing (left s!de) was slightly rust;.

3.%,5 Torsion Bar Ends (Road Wheel Brd), Anchors, Anchor Mounts, The antie
sceize-treated torsion bars required more effort to drezk locse than did the normal
torsioa bars, Also, the antiseize cocpound wes al=ost coepletely chipped and
flaked off the serrated ends, The ends of the bars on the left side wvere normal
(with the exception of Yo, 5, vhich could not be puiled and inspected dus to &
stop veld to the hull of the vehicle which preveated the roed wheel ara frem
benging free - see Pigure 1). The results are siw—arized in Fadble VI,

Tedle VI, Anount of Effort (pouds
force) Required to Break
loose Torsion Bars

Torsion Bars
tiseize

2

129
515
5

Tigure i: Mete) Stop-Welded to
79525 Budl, Acting us & Sudbstitute Shock
Absccber,




Two anchora on each side were chosen at random for inspection,
The tvo treated vith antissize cccpound readily fell Zree, vhile the
tvo untreat:d required a great deal of effort to free - as a result of
sand and dirt vhich was crked around then, A great deal of the cozpound
had coze: off the treated enchors.

The anchor mounts ybich had been treated bad vary little coepound
left. A1l four anchor mounts were rusty, and tbe untreated ones were dirty
as vell,

3.4.6 Torsicn Bar Plugs and Screws, All of the plugs and screws, treated
and uwatreated, were i3 good ocdditicn, zlthough the antissize ccopound hsd
Tlaked away, with enly sbous 1/2 to 2/3 etill prezent, Tha treated pluge
vare easier to break looze than ihe normal plugs, whereas the opposite was
true of the screws, For ike affori required, ses Tavle VII,

Teble VII, Ancunt of Bifcxt (£1-1b) Requized
0 Break loose Torsice Bar Plugs and Berews

Torsicn Par Plugs forsics Bar Ssrevs
Antiseize % Antiseliss Scxrsal

KD
30
30

ks Loose
Ee. 80
———

Average 35.¢

3.4%.7 Sorocket Bub &nd Fipad-Drive Fiarras., Thsre was simost D9 compourd
remaining, the treated sprocket bud was scoevhat rusty. b narmd
sprockst hub was less rusty than ths 4trested hub, and caly sicut oze-fourth
the efiort wvas peeded to tresx it locse < 150 fi-1b vs, £25 fi.1b for the
treated bub.

3.5.8 ZEngioe Cospartzent Bear Door Sinzss and Pins, Afier ihe doors bsd
been balailcec 50 that thers vas no pressurs agplied, the antizaize-treated
pins were lifted cut by band, as is corrally the cas2. THe p pin had hed
alrest all of the compound flaked off; was scored; and vas ruaty, The
botic pin still had almost &)l of the coxprund present tut 1% hed deen bext
cut cf ine and vas rusty. 3otk top and doiton dushings ware rusty, acd
zost cf the cmpound had flaked off,

0n <he left side it was not posaihle to dalance the door and relieve
the pressure pit cn the ping, 35oth pizre had o be beaten wmt and vere rusty
their fu)) lenpth; in addition the tp pin wvas scored.




3.5.9 Fender Swr%-cmt Lid Eandles and . There vas
slmost no compawnd left onm &l hendles on the right side, tvo of then

were scored. Very little effort was mwruired to remove ther. Oa the left i
side the handles vere very hard to recove becsuse paint had cemented then *
0 the “ushings; when the bandles vere dizassextled peint was present on M
three of them. Other than the paint, ail normal handies vere clean,

. although one was pitted and scored,

b Three of the four treated bushings had no apparent antissize
g eocpound rermining, and cnly 2 srmall ancunt was left oz the fourth, The
untreated bushings vere gensrally clean and had paint on them,

3.5.10 Cocperative 2fforts. Figure 2 shows ths cocparative efforts
required to breax 1ooseé parts oz the T95 vehicle,

P 3,5 BResults - Generai

Use of either of the two antiseire compounds does not preciude
binding betveen mating surfeces, but rather enhances bindirg, particularly
B . betwveen clos:-fitting mating parts. The ratures of toe two ccopounds are
o e such that, vbon applied to surfices uoder losd, the compounds tend to
n D chip aod fiake zvay, exposing completely clexn petal surfaces to *the

- effects of friction aad wrather, ususlly with adverse results, such e&s
S corrcsjon axd seizure,

R The conpound falled to esse separation of mating parts on all
: coatad iters on the 159 {P.I.L. 15-13-2) and oa almest all ccated items
; oz the T95 (F.I.L. 15-i13-2A). In instances wiere tie compound vas applied
= to rarts norzally coated with 2 standaxd preservative, such as treck pire.
== it wvas found that the standard preservative was as well or better suited
E - than the test cozpounde.

k. CcOXCLUSIONS

-5 -3 M Both experim el sntiseize cozpounis have & tendercy to cause close-
: R tiing mating parte to bind (such as torsicn dar serrated end in rosd
B S M arm ezeesbly).

_ Both antigeize c"'-pomﬁs ve Ti:ndercy to flake off xating surfaves
B T BN that are under load {e.z., tracst pins) with & resultaat formatica of ~
corrosica.

ST Prosent preservatives and lubricants used are pore effestive cxgsmfcal
- agents in preventing corrozion tha. the antipelze coxpocnis tested,

- Mating surfaces treated with the test antiseizs compounds ars
geaerelly more difffcult to separate thasn =2ting surfaces asaextled dry.
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APPENDIX A
Corresponieace

HEADQUAKTERS
ORDHANCE TANK-AUTOMOTIVE COMMAND
OLTROIT ARSENAL GPConnal)/gln/23220
20251 VAN DYKE AVENUE
CENTER LINE MICHIGAN

INRERLY
ARPER TO

CREIC-RRS.3 18 My 1959
SUBJECT:1 Request for Cost Estimmte

Tz Cozaarding Gonoral
Aberdeen Proving Grounds
Aderdeen, laryland
ATTENTION: ORIZG-DP-TU

1. In the near future an anti-seize cozpound will be shivped to
ALlardeen Proving Grounds yor ficld testing as to its capability to assist
in the case of disassezbly of mting steel surfaces.

2. Mating detal surfaces which present mintenance probleas sinilar
to those referred to in the attached tost cirective should bo selectod on
any three vehicles tkat =irht be rehoduled for testine in ihe next six to
nine sonths, 1t is desired thot tho tirree vohicles selectec be of such
priority ithat the concurrent applicaticn and ovaluation of the anti-seize
cozpound will not adverssly effoct any planned testing operations,

3. A cost estimte for testing on three such vehicles is requested.
4« A cost per vehicle would also be cdesireble,

FOR TiZ COKTIR:

7.
-/,
VAEARSEE 2 Y
N JU
1 1ra VIGNGYE] ?’ffé-o'//

Cy of Test Directive Physical Sc¥ences Laboretory
Research Civision







APPENDIX A
Corresponleace

HEADQUAKTERS
ORDNANCE TANK-AUTOMOTIVE COMMAND
DLTRHT ARSENAL GPConnoll/glz/23220
28251 VA1 DYKE AYENUE
CEMTER LINE MICHIGAN

WRES. Y
aLrgn 1o

CREIC-RAS, 3 18 My 1959
SUBJECTs Request for Cost Estimte

TOs Coxanding Gonoral
Abordeen Proving Grounds
Aberdeen, Maryland
ATTENTION: ORIZC-DP-TY

1, In the pear future an anti-seize cozpound will be shioped %o
&Llordeen Proving Grounds rer field testing as to its capability to assist
in the case of disassexbly of mting steel surfaces,

2. Mating metal surfaces walch present mintenancs problozs similar
to those referred 2o in the attached test cirective should be selected on
any three vehicles that mipht be rchoduled for testiny in ihe next six to
nine sonths, 1% is desired that tho tiree vehiclos selectec be of such
pricrity that the concurrent applicaticn end cvaluation of the anti-seize
cozpouné will not adverssly affoct any planned testing operations,

3. & cost estimate for tosting cn three such vehicles is requested.

4s A cost per vehicle would also be cesircble.

POR TiE CQAKR IR
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v
Ay XY /
cea i L w4
1 Izl vied ! 245
Cy of Test Directive Physical Sciences Iaboretory
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TRUT BIULCITV

A. TITLNs Eveluntion of Anti-Seize Cralnpéund ror Tank und Vehicle Application
b, PURPOSM O TR.Tg |

To ostablish tho cnpability ot rorrulations of anti-nelno compounds to
assist in tﬁo care of ¢imupsembly of matin, stcol parts, to provent relazure,
corronion, and supply a monrare of' lulricutlon, It is cesirable that the
unti-soize coapownd test bn conducted in conjunctlon with u basiec field ter;t.
c. BACKINOUD:

Thero han been a need for a coa.ting that will eid in the disassenbly of
wtin~ nteel purts thet wre prone to aeinure due to procucts of corrosion, oto.
Such conditions have beon found, betwsen tho torsion ber serrations und anchor
blook, between track pins und end conneotors, sproocket to hub, hub to drive
slhart, compenseting arm op'indlo'to hull, oto., Compounds that have success-
fully pusvo@ luboratory teste have been forrulated and it im necesnary to have
tlom tested uncdor 1icld concitions to prove their value, |
d. AVAYLAGTITUY AND SVLECTTON OF PERTTIL Y HARDWARE:

A1l mating notal parts or oomponm:tr. vhich presont problems in maintenance
for euse ol (isuusovbly in eithor ocombat or taotical voh.icl_oa ghould recoive
an applicaiion of the unti-roize compownw to ew.lun;e itn efficacy to ecase
and improvo maintenwnce pu'oble.ma.

e. TINYT OMLINE

1. The anti-seize formulation to be {ield tested shall be appiied to

available sclectod vehicle hardvare by testing stalion personnel uboording to

A-2
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o wttoeicd dnatrrctlons tor srepuadn: tie Lol cwrdices 2 ) plying the
o DOFS,  Lopowd will e eun 1ied by Srwnidin Instituds wner cepuate
cover,

2, In the Tain txe notiod of tert conmerlnon i+ to contrast enti-coize
copowd frocted potal with untreateé metsd wndergeins the same ficld test
cesBitdons anc opersiions, Sowe, exauples of the types of nctal surfaces end
of how thir ehr1l be Sone ie us follows:

(a) Treat the track lordiare (irack pins, o connoctors, center
{uides) o2 one troct with: anti-scizs compouax und ) mve the track hexdwars
on Ui other side of the Tenk untrcated,
(t) mrest 1alf the torcion ks (both serrated ends) of the Tank
with antieseizo cozpound and lecwe the olber half of the torsion lors untrcated,
{0} Trcat ome cprocket to hub,
{¢) %¥rent iho hud to dyive shaft,
(e) <reat ome componzoting erm spindle to hull,

3. 1In short for contrast treat one half or one sice of the hurdware wiii
urtieseize cocmpound s leave one hell or the otler sice of the wohicle untrected
for coparicon of operztion under the same test conditions,

L, YHethoC of inrpection should contrest degree of caie of disassenbly noted
between treated ond untreeted commonenic and the condition of the mated metal

'nn'fecc:‘-', or ecanmple, mildly corrcded, oxtensive corrosion, coating swrface

daxage emdThe condition of the sixfeces chowld be indleated in the inspection
report sleng with effort to céi blo and ble.

S« After the wvehicle has filfilled its miles of tert under the besic ficld
test progren run in conjunction with the anti-seize copound test it would be
cesirable to h~ve continucd oh<ervaticuy of these speelally treatec surieces

Curing eny subsejuent testing andfor storage until norml Sisposition action is
A-3




=ade on the vehicle,
r, SIofal DBMRSIRATION

licne

DISPOSIZION OF IVTIRIALS UPON COI'CLKICH OF TeSTS:

{Scu peragraph 5 of Test Qutline.)

TYPE 41D FRIQJENCY Gr 47T REPORTS:

Report on inspection ftens should be coupatible with inspection ana reports
on busie progran aor exzaple at 1000, 2000, ete,, miles; a monthly progress and
tinal report.

1. REPRT DISYRIBUTION:
T+~ copics of monthly end rinsl report to 07AG, ¥aterials Section, Physical

Sclences Leboratory, Research Division, Ri&E Directorate, CRUXX-RRES,3,

AN S i A L TR A Y . g e




GlConnoll/plm/23220

QLGS 3 21 July 1939

Franklin Instituto

20th Street and Nenjardn Fronldin Pulwvay
Fhindolpiin 3, Fonwylvania

AiTERTIOHS Mre Ty Tholon

SUIFCT,  Ti01d Teot Pvalwation, Contract DAe3md34miiiNe:C00
(Cevolopront of a Concral Purpeoo Antiw oioo Coripound
for Tank Appliostion) at Aborcecn Proving Ground

-~ -(lontlonong

~ hoforanoo tolephono oconversatlion with v, G4 P Connoll of this
effico, 17 July 1979 conocandng tho fiold tost owluntlons of the

anti=oolco com ound et AL tdoon Jroving Ground, the following infore

mtion with rogurd to oldpping inatmiotions 1o tranonittod horouith)

a, OQunidty « dufficiont antiecoine comound for npplicution to
ono vo! {clo to Lo ohijpod to Aberdoun Ly tho end of July,

be Ehippine Addreoo e

Covxinding Qunueral

Abordoon froving (round

Abardoon, aryland

Am-:m'wﬁ. 01l lUeDPTU, 1% Dy Molore
nrk for IT 5000

0, Iitorial for shipuent o tho oime addross vill be roquired
for at lonnt an adiitionn) two (2) wehiolos ut sone ntor date,

Pl THE COMESNITRY

Smﬁly.
Oopy furniched; OV, H, PAUAKD
!MM/ Phyoload fielenoov Laboratory
ltupoarah Division
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THE FRANKLIN INSTITUTE
OF THE STATE OF PENNSYLVANIA
PHILADELPHIA 3 .- PENNSYLVANIA

FOUNDID FEBRUARY 3§, 1024
{LEASE ADDRESS REPLY

TO
LABORATORIS FOR USEARCH AND DEVEL.OPMIENT

Commanding General
Aberdeen Proving Ground
Aberdeen, Maryland

ATTENTION: OiDBG-DP-TU, Mr. D, Misiora
For IT 5180
Jentlemens »

Enclosed find a copy of inatructions for
surface preparation, application, and safoty pre-
cautions for use with the sample of Detroit Arsenal-
Franklin Institute Experimentul Anti-Seize Compound
FIL 15-13-2 shipped to you on July 31.

51

it &/

Robert A. Irb
Projeot Engineer

RAE/bh
Fnolosura



S EXPLRBMATAL DETVOIT AwSEUAL--FRAIKLIN INCTITUTE AWTI-C_IZh COMPOUNL ’ i
- R FIL 15-13-2

- R Sucface Preparstion Prior to Application

- T The surfaces {o be coated must be free of grease, oil, loose

- B rust, dirt, etc.

To insure suitable surface conditions the following precedure

is to be used:

. (1) Any bulk dart, grease, etc., is wiped off *ith a rag.
RS (2} The metal surface is wirebrushez troroughly to re wve

all loose flaky rust,

(3) The netal surface is then washed and rutbed vigorously
- with a clean cloth sozked with stabilizecd trichloro-
R ethylene (Xilitary Specification MIL-T-7003) or with
-2 stoddard solvent. This is repezted until no further 3
visible grease, loose rust, etc., is removed thereby,

B o The surface is then dried with a clean oil-free clotn
.o such as cheese cleth, or is air dried in clean air,
- - The dry surface 13 then ready for application of the -
£t anti-seize compound, -
e Appiication Instructions

The base stock, designated FIL 15-12-2, is supplied in pint

cans, as 3s the daluent. The diluent 1is rmethyl isobutyl ketone (MIX),

- .
:o
o S IT-%-283. Ths application precedure is as follows:
N DT s
- ) {1) Stir the base stock in its container until it appears
b =~ 558 5 compretely homopeneous {no bottom settling and no - B
S thin or clear laquid on top). :
T et .
ey
=3 ES (2) ix one part by volume of the base stock to one part .
IR - B 23! v voluss of the MIBX and st.r until completely homo-
geneovs, This will produce the {inished anti-seize ~ B
A compound ¢f consistency suitable for brushing applica- :
Mo tion frow about 7O°F to 100°F. ;
22 P
et PR
Sadl A
&
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73R
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. |
. ! %
. . ':_. . v B
T =2
. (3) The diluted anti-seize conpound is to be applied with a
) . a high-quulity paint brush of about 1%--1-1/2" width. =
A The naterial should be brushed a3 a sinpgle coat thinly
R and uniformly on each of the iwo surfaces t¢ be pro-
X -t tected for any given mating fit, Extend the coatings .
. . beyond the mating area in all cases. The coatings on ;o
L the two halves shoulc be allowed to cry hard befcre =
. assembly of the parts. This wili take less than thirty
Lo rinutes. Tror loose fitting parts, two coats of the
- anti-seize compound =2y be applied to each surface, g
AR allowing a thirly ninute drying time between coats, .
s with the second coat brushed onr quickly with a ninimm -7
T of strokes over any given area,
Safety Precautaons
Care should be taken 0o keep tne anti-seize base stock and the &

drluent (MIBK) away from fire, heat, or cpen lights as the solvent (+I3K)
used throughout is nmocerately flazuable. The Tag open cup flash point of
5 ¥IBX is 98°F,

P

The trichloroethylene recormended for cleaning the su~faces

- prior to coating with anti-seize conpounc is the safest of the chlori- -
- nated solvents. The only important precaution 15 to work in a ventilated
.
" area,

S A-8 -
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SUBJECi: Cost Estimate for Test of Anti-Seize Compound

701 Conmanding General
Ordnance Tank Auto Connand
Detroit Arsennl
28251 Yaon Dyke Avenue
Centor lLine, Xichigan
A2THt ORIMC=RRS.3

1. fThe proposal is made to cover the application
~? antiecoize conpound to three tracketypo vehiclesj two
0of the nediun weight class and cne of tho light weight
class. fThe conmponents to be treated ore the track
sprockoto and torsion bars on ono side of oach vohlole.

e coot for this is $14,000. $§5100 cach lor ths mediwn
class vehicles and $3900 for the light oclass. This is
for the application of the compound to the conponents
and inspection ot the end of g{erntion but doos not
includc any of the test operation,

2. The application of the compound at ¢tho tine
of osoeubly of a production or experimental vekicle to
boe operatod on tes’ would reduce the coot of evaluation
to approximately half of tho abovo entimates.

3, The application of g commercicl znti-seize
conpound has been nada at APG on vardous vehiclea on
geveral tests including fording testc in calt water
and have boon of naterial benefit on different typeo
of fasterers,

POR THE DIRECTOR:

BEIJANLH 3, GOODEIR
Beeaeiise Dircaior

W g b2
£




N REPLY
REFEN YO

HEADQUARTERS
ORDNANCE TANK-AUTOMOTIVE COMMAND
D€ THOIT ARSENAL G¥Conninll/;1n/23220
20251 VAN OYKE AVENUE
CENTER LINE, MICHICAN

OOMC-NRS, 3 2 September 1959

SUDJLCTs  Comt Vatimate for Tent of Anti-Scirvo Compound,
Lettor dated 19 Aupgust 1959

TOs Comminding Goneral
Aberdeon Proving Ground
Abordeen, Maryland
ATTENYION:  ORuc-Lr=1U, Mr, Vilkie

1. Roferenco ﬁram'nlylx 1,

Tho cost ontimatu has been revicwod and efforts are being mads
tn adjunt the tunding of the tents on the anti-seize compound to bo
performed at Aberdeen Proving Ground,

2, Roference Puraprapt 2,

An experinental veohiole, T95 Chanais with Genoral Motors 12 V
711 Comp. Ing. Fngino is to he shipped to AFG by 1 October 1959,
M'e Fo Jo Gindor, Project Engineor, The applicution of the anti-seize
conpound may be made during the teohnicel innpootion of the vehiocle and
thus reduce tho cont to half the estimnte of 85,100,

3. Roparding two additional tent vehicles, thim office would like
to know if APG has a rroduotion lipht class vehiole and a truck avuil-
able for applicntion of ilho anti-gecize oompound, A oconfirming coot
eotimute on the T95 vchiele and tho two additicnal vehicles would be
apmeocinted,

4e Referonce Parugraph 3,

Connjderable valuo would bo achioved, in our development
projeat, by obtaining information an to the identity of the commeroial
anti-ceize onmpound used in previous APG teats, It would be apjsreci=-
ated 1f the name and manufacturer of the formulation, used by APG
could be furnished this offioce,

A0
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ORDIC-HRS 2 2 September 1959
SUMJICTs  Cost I'stimate for Test of Anti-Scize Compound,
Letler dutod 19 August 1959

5. Inclosed is a copy of the final roport on Phase I of the Devulop-
mont of tho Anti-fSelze Compound at the Franklin Institute, Philadelphia,
Pa,, for your review,

6. Frenklin Irstitute advised that the formulation shipped to APG,
31 July 1959, ATTENTION: ORDBG-DP-TU, Mr. D. Misiore, Merked for IT 5180
is dosiynatod ¥.I,L, 15=13-2,

FR TH: COMMAWIFRS

1 Incl 'l'.
Cy Report on Physic Qcionooa Loboratory

Phase I of Development Reacarch Division
* of Anti-Seize Coupound

A-1l



3.7 DATE
AL CRBER Fihase/jar/22272 6 October 1959
(et 2, FROM & 4. TOCUENT CONTROL MO,
?amnc::e Sepersi OTAC 91.0-0352-041-04; -1
Atecdesn Proving Cround ORDMC-RP, &
S, Os3 CODE ANG TITLZ
$013.11.56000,01  Liqutd Hydrocarbon Fuels snd Coabustion
€. Apercpricte sscounting Class, of [7.8. :’-‘ Qaaatity °-C°:-:l! d. Tm:t
Tunds (to be) M4y Arailable: Elepenteitnity Sog
r
21X2540 O3-4211 /A N/A $,000.00
P10 Decresse
N N/A NiA 9,000.00
7et Fard 150 O«OF -0
8 Psrfornance of the Following ¥Work iz Authorized (Subject to Availadility of Funds)
Abezdsen Proving Cround shall furnish tns necessary labor, ma.erfals, equipaent
and facititias required in suppert of this project,
JOB A,
1. Zvaluation of Anti-Sefze Compound for Tank and Vehicle Appiicacicn at
averdeen Proving Ground.
2, This test shall be &n sccordance with 2ttached Test Directive 1T 5180,
b. Estimated cost of Test:
Vehicle - T9S $2,550%
M39(Fina} Drive Test) _3,%00
56,450
*Kglf actusl cost since initisl application work is to be conducted 2long
with aorsel zeshnical {nspection.
*rR¢presente estimete developed by APC and transmitted to OTAC by letter
from ORDBC-DP-TU daced 19 August 1959, subject: Cost Estinate for Test i
Anti-Seize Coapound and telephcne conversstion l& Sapteader 1959,
9. DELIVERY ECHEDULE & INSTRUCTIONS
-
\.l
5
1>
I
§
¥
10, ENCIGEURLES;
N
FOR USE BY ADIRTSSKZ 11. AUTHORIZIED aYy —
12, CONTRACT ACTIONG 6 October 1959 . V. R. SWINOR
s, DAT2 DATE Typsd Naze
¥, NuEIR
o, Aoua Chief, DRDMC-KP.4
Iy .~ ERYZ
e Arzy-OTAC-Desrolt

——
Pt o

SRASIEL




O8S Code Docunent Control No.
page 2 (line 8 con't) 5010,11.80000.01 0+1+0-052-041-041.1

c. Test to be conducted at Abardeen Proving Ground
d. Estimated tiane of performance:

s, Starting date: October 1959

b, Cozpletion date: June 1960

2, This Progran is being undartaken in co.junction with Franklin Institute
Contract DA-36-034.0RD-2808-RD "The Development of Anti-Seize Compound for General
Appiication™.

3. Project Engineer: G, P, Connell Extension 23220 Project No: TBS-1

4. Total estimated Program Authority for this job -- $6,450.00

] <

~ -
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THE FRANKLIN INSTITUTE
OF THE STATE OF PENNSYLVANIA
PHILADELPHIA 3 - PENNSYLVANIA

FOUNDED FEBRUARY §, 1014
- PLVASE ADDRUSY REMLY

TO
LABORATORIES FOR RUSBARCH AND DEVELOPMENT

Octohor 27, 1959

Comnanding Genoral
Abardaen Proving Ground
Abordeen, llaryland

Attention: O NI=DP-TU, Mr, B. Goodwin, !r, \/ilkie
tor IT 5180
Gentlomen:

This in a word of explanation with repard to the testing
of the Letrnit Arsenal-XFranklin Institute Uxperimental Anti-
Saizo Compounds on the M=59 and T=95 tank vohiclea.

The compound shipped to Aberdoen (to the attention of Mr,
1. iaiora) on July 31, 1v59, designated as FIL 15-13-2, io to
ba appliod specifically 'to the M-59 tank. The instruotions for
applying compound BIL 15=13«2 were mailed to the attention of
ir. Nisiora on August 10,

Tha compound for use on the T=-95 tank vohiocle will be
shipped to Aberdeen at the beginning of “November. Inatructions
for applying thia (differont) compound will be forwarded at the
samu timo that the sample ia ahipped,

I thore are any questions concerning the identity or ap-
plicution of the compounds, feel free to ocontaot me.

tincorely,

Kbt T Ef

ltobert A. Erd
Projoct lnpgineer

AL/ b

© A-lb



THE FRANKLIN INSTITUTE
OF THE STATE OF FENNSYLVANIA
FHILADELPHIA 3 » PENNSYLVANIA
RFAR ACCIEN RIRY FOUNDIO FEBRUARY 3, 1824
T

LAMRATORLS POK AXTIALCH AND COVILORMENT

hoverbor 16, 1959

Commbnding Lenerel
abordeen Froving Jroued
ansrdeen, Karylans

Attentiont CRD Bu-DP-TU, Mr, B. Ooodwin, Mr, Wilkie For I¥ 5.80.
aentlerece

Uncer 8eparate dover we are =ailing to you on Noverber
12 approxicmately one gallon total of base stutk and dilueat
{twe vi.kares) 3f Frankisa Inssitute - Detroit Arssna) Bxverirental
Iati=Sstze Seaouna designated 7IL 15-13.2A, This zaterizl s for
uss on the T-95 tanx vehicle, )

nclosse «Ln tnis letter ara tne nccessary agoplication
instrucrions,

Yery traly yours,

2 AUt 7 Eh

AN Robert A, ard
- Projost Eapinces
- D RAEsxen
X Enclosrrs
-2 - -8 -
1 b
M
B oL
~ - ~— : ’ =
PN
: -
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SURFACE PREPARATION PRIOR TO APPLICATION OF EXPERIMENTAL

DETROIT ARSENAL--FRANKLIN INSTITULE ANTI-SEIZE COMPOUND

The surfaces to be coated must be free of grease, oil,
loose rust, dirt, etc,

To insure suitable surface conditions the following
procedure is to be used:

(1) Any bulk dirt, crease, etc., is wiped off with a rag.

(2)

(3)

The metal surfane it wirerrushed thoroughly to remove’
all loose or flaky rusat.

The metal surface is then washed and rubbed vigorously
with a clean cloth soaked with stabilized trichloro-
ethylens (NMilitary Specification MIL-T-7003). This ia
repeated until no further visible grease, loose rust,
etc., 13 removed thereby. The surface is then dried
with a clean oil-free cloth such as cheese cloth, or
is air dried in cloan air. The dry surtace is then
ready for applicuition of the anti-seize compound.

’

A-16
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APFLICATION INST«UCTION> FOR THE EXPERIMENTAL
T DETROIT ARSENAL--FRANKLIN INSTZTUTR ANTI-SEIZE COMFOUKD

. o= Base stock and diluent materials sufficient to rake rore
; . than one gallon of anti-seize compound at brushing consistency have bsen
N forwardsd for this testing program.

k Al This base stock, designated FIL 15-13-2A is supplied in quart
- cans, with the diluent in a gallon cun. The diluent is methyl iaobutyl
N - ketone (MIBK), TT-M-268, The application procedure is as followss

o (1) Stir the base stock in its convainer uniil it sppears
cozpletely hoxmogeneous (no bottoa settling and no thin
or clear liquid on top).

i | (2) Mix one part by volume of the base stock to one part
- by volume of the MIEK and st r until completely hoxo-
geneous. This will prcduce the finished anti-seize com-
pound of consistency suitable for brushing appiication
froz about 70°F to 100°F.

- (3) The diluted anti-seize compound is to be applied with
. 3 high-quality paint brush of about 1%--1.4% width,
- Tne raterial should be brushed as a single coat thinly
- - and unifcrnly on each of the two surfaces to be pro-
- - tected for any given mating fit, BExtend the coatings
beyond the meiiny area in all casea. The coating on
the two halves should bs allowed to dry hard before
. - &ssendly of the parts. Ffor application to screw threads
: and nost parts allow 30 minutes dry time bafore asssally,
For torsion bar serrated ends alow two hours dry time
before assexdbly. For loose fitting parts, two coats
X of the anti-seize co...ound ;ay be applied to each surface,
- allowing a thirty ninute drying tize between coats, with
the second coat brushed on guickly witn a minimun of strokes
over any given area.

. A-17




SAFETY PRECAUTIONS FOR Uots WI'TH Tils EXPRICIMENTAL
DETROIT AHSENAL-~=FIRANKILIN INSTITUTE ANTI-SETZE COMIOUND

Care should be taken to kuep the anti-scize base stock and
the diluent (MIBK) away frow fire, heat, or opun li;hts as the solvent
(MIBK) used turouphout is modorately f{lammable. The tay open cup flash
point of mMIBK is y8°w,

The tricholorauthylene recommended for cleuning the surfaces
prior to coating with anti-seize compound iz amonp tne safeat of the
chlorinated solvents., The only important precaution is to work in a
ventilated aroa.

A-18
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COPY/e s 2k Mareh 1960
DIBCUSSION AF AFG BY MR, CONNELL, OTAC WITH PROVING
GROUXD FZRSQMTGL, CONCERNING ARII-SEIZE
CONPOUID

Tha intesded servics of the anti-ssize cozpound developed
by Freakis:n Institute i to be uscd to £i1) close clearence
sizde fi<s but ot thresded fittings or pressed fits, however
it Day b6 applied in such areas,

The approved aavi-seize compound, MIL-A-13881, should
oe invertigated to determine its ability to serve the rame <
purpose, 2

The expected points of applicatica inllude turret race,
tracz end comnectors, vedges, centar guides 2nd pads, torsion =
bar anthors, link pins and other closc clearsnce fits,

APG Perscanel:
B, F, Wilkie .
G. Pagazussl -~
C. Schwarz ’




3UR AND A0DRESZ

N0, COPIES8 RAMZ AND ADDRRSP

AFPRRDIX B

Diserizution

{nie? o2 Oxdnance
Zept of ke Army
“ashington 25, ©, &
ASTX:  CRDIW

51y y

QRDTH

Co=anding Gunsrai

0rd Dank-Auto, Coszard

Detrolt Arsenal

Center Lipe, Michigen

ATTN: ORIMX-AL
QEDKC-F30
SRDMC-REX
CDNC-IF-3
CRDMC-17-5
ORDNC-FY3
OFTAC -
CRDMC-REY
CRIC-REC
CRDMC~REC-L
CRDMC-REC-3
ORDMC-R
ORDMC-SRC
CEDMC %8

Tor Pranclin Instisute
of tas State of Pennsylvania
Pafladelphta 3, Pennsylvenia

Coc=snding Cfficer
Diasond Ord Fure iab
wasalngtoz 25, D. C.
ATIHR: ORDT, Q12

Cee=mnding Cfficer

U.8. Army Ond Test Activity
T o Test Station

Yuza, Arizope

ATIR: OPDBG-TA-AS

IRy~

[ N Y T R W Y S VI "

Conxander

Dritish Asny Stafe
Britisk Dafence Staff (W)
3100 #233. Ave., X, W.
Wasbirngien 5, D, €.

TRU:  OC0-ORDKU.ES

Cznsdian Aruy Staff
2450 Mpsa, Ave., R, W,
Weshiczgzon 8, D, <,

ATZE:  GSC-1, ALK Jec
TRC: (M0-CRDGU-SB
Co—arter

Aroed Sorvices Tach Ing Asens

Tiington Heil Station
fxiington 12, Ya,

CONARC Liaiscn Office
Arerdcan Proving Ground, M.

mevy Lisfzon Cffice
Aberdeen Proving Grousd, M,

Alr Force Bystezs Cormand
ison Office
Absrdeen Proving Ground, M,

Sechnical Livrary
Aberdeea roving Grourd, M,

RO, C(PIRS

24
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AD . becosaton Mo,
pAlRS, Aberdeen Froving Ground, Mivyland
KVALUATION TRIT OF ANTIUBIVYE COMPOUND FOR TANK
AND VEHICLE APPLICATION - J, M, Crox

Hoport Mo, DRU-ISL, July 1uel
OM) Qode 5010, 11, 80000, 01

DA Pro)eact $91-01.011
Wiclaseitiod Report

Test antiseize compound, I, I L 15-13-2, wan apilied
to steel mating parts on an MY armorod jersonnel
carrier, and the vohiclo vas ojsrated J0% mileu,

Tout sntiswize compound, F I, L, 15-13-¢A, was applied
to the wteel mating parts on a TYSH) tank, and the
vehicle vas ojorated for IO miles, and parked exposed
to the efl'scts ol all types of ‘weather, Neither
compound mat the standards necessary [or acceptance.

AD . _Aecesdion, No,

0alg, AUerdeen Proving Oround, Maryland
EVALUATION THiT OF ANTISELE COMPOUND #OR TANK
AND VEJICLE APPLICATION « J, F, Crox
Keport Mo, DPd-252, July 1Y6lL
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Unelasoified Heport

Teut antiseize vompound, F, I, L, 15-13-2, was applied
to nteel mating parts on an ;59 armored personncl
carrier, and the “shicle was opsrated 3OY0 miles,

Test untiselize compound, F, I, L 1%-13-2A, was applied
to tho steol mating parts on a 1923 tank, and the
vehicle was vperated for YOk miles, snd parked axpossd
to the effeats of all typas of weather, MNelither
compound mot the standards necessary for acceytance.



